Schools are a critical setting for children to accrue recommended levels of physical activity, and after-school programmes are suggested to supplement existing programmes such as physical education. This review of reviews provides a comprehensive picture of the effects of after-school physical activity programmes on student physical activity and health. We completed a literature search of electronic databases and identified six existing systematic reviews and meta-analyses of the effects of after-school programmes on child and adolescent physical activity and health. We compared these reviews on numerous factors, including the databases searched, aims, outcome variables, physical activity measures, inclusion criteria, and quality of original studies. Our review of reviews identified considerable differences among the published reviews in the number and type of studies included, and in the conclusions drawn. In general, the reviews identified better outcomes when conducting the programmes in school rather than community settings, providing sessions on two or more days a week, and ensuring high programme attendance rates. Subgroup analyses indicated that girls were more receptive than boys to intervention programmes that promoted weight control. Additionally, there were some benefits for increasing physical activity levels among overweight youth and boys. This review of reviews suggests there is currently only modest support of the benefits of after-school programmes on child and adolescent physical activity levels and body composition. Many questions remain unanswered, and there is further need to design, implement, and assess quality after-school interventions that target physical activity in diverse settings.
Introduction
Physical activity in childhood and adolescence is associated with improved physical and psychological health (Poitras et al., 2016) . As both physical activity and obesity commonly track from childhood into adulthood (Telama et al., 2005) , establishing strong habits for engaging regularly in physical activity during childhood and adolescence is vital to the prevention of obesity and chronic diseases such as diabetes and heart disease. The World Health Organisation (WHO, 2010) recommends a daily minimum of 60 minutes of moderate to vigorous physical activity (MVPA) for children and adolescents for health benefit.
In 2015, the Health Behaviour in School-aged Children (HBSC) survey indicated that only 13.9% of children and adolescents across 32 countries from Europe and North America met this recommendation (Kalman et al., 2015) . This is supported by accelerometer data from over 27,000 children and adolescents (aged 3 to 18) from 20 studies in ten countries which showed that only 9% of the boys and 2% of the girls met the WHO recommendations (Cooper et al., 2015) .
The prevalence of physical inactivity in childhood underscores the need for widespread efforts to promote regular physical activity at an early age. Schools have been identified as important settings for promoting physical activity in youth (Centers for Disease Control and Prevention, 2013; Kahan & McKenzie, 2015; Sallis et al., 2012 ; US Department of Health and Human Services, 2013) . In high-and middle-income countries, nearly all children attend schools, most of which provide some opportunities for engaging in both structured and unstructured physical activity. Many countries have established time and other requirements for physical education in schools. In the UK, for example, there is a requirement for schools to provide at least two hours per week of physical education for all children aged from five to 16 (Department of Education, 2013) . In Germany, three 45-minute physical education classes are recommended per week to average approximately 100 weekly minutes of physical education (Deutscher Olympischer Sportbund, 2006) . At the same time, schools are facing increased pressure to meet academic demands and thus frequently fall short of providing the mandated or recommended time allocations for physical education . For example, data from the 2014 School Health Policies and Program Study (SHPPS) in the USA indicated that only 3.7% of schools provided the required daily physical education for the entire school year (U.S.
Department of Health and Human Services, 2015).
With physical education not providing sufficient opportunities for children to achieve the recommended amounts of MVPA, other sources of physical activity need to be identified and there has been an increase in the number of after-school physical activity programmes. For example, nearly half (43%) of US youths participate in some form of after-school programme (Branscum, Sharma, Wang, Wilson, & Rojas-Guyler, 2013 ) and in the UK over 90% of primary schools offer after-school programmes at least one day a week .
There is no single accepted definition of what constitutes an after-school physical activity programme, but it is implicit that they include supervised activities directly after school, usually on school premises and open to all children.
Nonetheless, the programmes may also be conducted in community settings, often through collaboration between schools and community organisations. Programmes may be delivered by teachers, school or community staff, and/or volunteers. As the programmes occur beyond the regular school day, they are subject to fewer state or national mandates than physical education and thus function with greater flexibility (e.g., for time allocations, activity content, and teacher/supervisor qualifications). In contrast to physical education which is required by law and has a mandated curriculum, after-school programmes are typically locally designed and participation in them is voluntary. These programmes are also different from sports clubs and interscholastic programmes; for example they are non-selective of participants, not focussed on a single competitive sport, and function primarily to provide continuous childcare and supervision rather instruction on a specific skill or performance. Physical activity is sometimes the sole focus of an after-school programme, but it is usually only one component of a multifaceted extracurricular or enrichment programme.
Compared to physical education, research on after-school programmes is in its infancy. Nonetheless, six reviews of the effectiveness of after-school programmes were published between . These reviews, authored by people from diverse countries, varied in their focus (e.g., on selected outcome variables such as physical activity or BMI) and did not all include the same studies or generate the same conclusions. Thus, the purpose of this paper is to provide a "review of reviews" in order to identify differences and commonalities among the previous review articles (e.g., content focus, conclusions) as well as to synthesize the results of studies on the effects of after-school physical activity programmes on child and adolescent physical activity and health.
Methods
We completed our literature search in June 2016. In line with standard practice (Higgins & Green, 2008) and to include a comprehensive set of sources, we searched the following seven databases: ISI Web of Knowledge, PsycInfo, MedLine, PsyndexPlus, Academic Search Premier, ERIC, and SportDiscus. We searched on article title, abstract, and keywords using the following search terms:
(after-school or extracurricular) and (intervention* or program*) and (physical activit* or sport* or exercise*) and (child* or pupil* or boy* or girl or student* or adolescent*).
We selected articles for detailed analysis if they met the following criteria: 1) a review article (systematic review or meta-analysis); 2) reported the relationship between physical activity after-school programmes and physical activity levels, sedentary behaviour, and/or health parameters (e.g., body composition, physical fitness, blood lipids, psychological determinants of wellbeing); 3) conducted with school-aged children or adolescents with no known physical health limitations up to and including 19 years; and 4) written in English. All titles and abstracts were screened for inclusion by the first author; following this, full texts of potentially relevant papers were divided into two groups and screened independently by two researchers based on the inclusion criteria.
Results
The search identified 1317 articles, and after removing 175 duplicates, we screened 1142 articles. Of these, six fulfilled the inclusion criteria and were included in this review of reviews (see Figure 1 and Table 1 ). reviewed 12 after-school intervention studies aimed at increasing children's physical activity, four of which (33.3%) showed significant positive results. A strength of their review was the inclusion of nine studies that used objective measures of physical activity (six used accelerometers, two used direct observation, and one used heart rate monitors). Three of the nine objectively measured studies reported a significant increase in physical activity Martínez Vizcaíno et al., 2008; , and three others reported a trend towards increasing it. The outcomes varied according to study design, with two of seven Figure 1 . Identification of included systematic reviews and meta-analyses. Of the six studies reporting physical activity outcomes , three (50%) showed significant positive effects . Two of the three successful interventions on physical activity were assessed using self-reported physical activity measures and these had higher effect sizes (0.70 and 0.55) than the third study that used accelerometers (0.43) . Four of six studies (66.6%) that measured physical fitness reported significant improvements. One study (Martínez Vizcaíno et al., 2008) , however, found the control group had a greater decrease in diastolic and systolic blood pressure than the intervention group (overall effect size: 0.16; Three studies were RCTs, one was a cluster randomised controlled trial, four were controlled non-randomised trials, and one was a pre-post study without a control group. Of the nine studies, three (33.3%) reported a significant intervention increase in physical activity relative to controls (Taylor et al., 2007; . A further two studies , both from a single project (GEMS), reported a trend toward having an intervention effect.
Summary of the Reviews of Programme Effectiveness Studies
Branscum and Sharma (2012) reviewed 21 studies, 12 of them conducted in schools and nine in community centres or YMCA after-school centres. One third (n = 7) were RCTs, eight were quasi-experimental studies, and six were pilot studies. Seven of the 11 studies (63.6%) that measured physical activity reported a significant positive effect. Six of nine studies (66.6%) that measured physical fitness reported a significant change, as did ten of 18 studies (55.5%) that measured BMI. Finally, three of the eight studies (37.5%) that assessed psychological variables related to physical activity indicated a significant change in these constructs. reviewed 15 studies and conducted a meta-analysis on the effects of physical activity in during-and after-school interventions on BMI.
Eight studies (53.3%) showed significant positive changes on body composition, one showed a significant negative effect, and six identified no effect. Effect sizes for BMI ranged from r = −0.97 self-reports, and one used heart rate monitoring. Six studies were included in the meta-analysis, five of which used accelerometry and one used self-reports. Based on these six, there was an overall increase of 4.84 min/day of MVPA (95% CI −0.94 to 10.61) (i.e., the adjusted mean difference in min/day of MVPA in the intervention versus control group from baseline to follow-up). The greatest difference in mean MVPA (22.2 min/day, 95% CI 9.6 to 34.2, p = 0.0006) was reported for the study using self-reported outcomes . For accelerometer-based data, the largest significant mean difference in MVPA from baseline to follow-up was 10.5 min/day (95% CI 1.5 to 18.6, p = 0.017) and favoured the intervention group . conducted a formal analysis to explore the potential moderating or facilitating factors associated with increased chances of programme success (see Table 2 ). They reported greater improvements in BMI for girls and older children and for longer, more frequent, and more intensive interventions.
Moderators of the Effects of After-School Programmes
Additionally, they found the magnitude of the effects on BMI produced by both school (r = 0.069) and after-school (r = 0.065) interventions to be similar. found no convincing evidence that interventions based on theories of behaviour change were more effective in improving physical activity levels than those using no underlying theory. Further subgroup analyses in their review revealed specific improvements in physical activity for overweight/obese children in three studies Madsen, Thompson, Adkins, & Crawford, 2013) and for boys in two studies .
Three of the six reviews considered in this paper compared indicators of obesity 1 According to Cohen effect sizes for significance of product moment correlation coefficient (r) are: 0.10, 0.30, and 0.50, for small, medium, and large, respectively. for interventions that targeted physical activity alone with those that included a combination of physical activity and healthy eating. reported that interventions targeting only physical activity were more effective in promoting physical activity levels than programmes that combined a physical activity and a nutrition component. In contrast, reported im-proved outcomes on BMI when a combined approach was used. found no differential effect between using a physical activity and diet intervention programme and a physical activity only intervention on body composition, blood lipids, and psychosocial weight concerns. However, children and adolescents who attended 40% or more of the after-school sessions showed greater improvement on fitness levels (e.g., cardiovascular fitness and strength)
than those who attended fewer lessons .
Discussion
This review of reviews indicates there were meaningful differences among six published reviews that assessed the impact of after-school interventions on children's physical activity and health, especially in terms of studies included and conclusions drawn. In support of the potential for positive effects Beets et al. (2016) reported that after-school physical activity interventions had mixed effectiveness on increasing physical activity levels and that no definitieve conclusions could yet be made regarding their efficacy. To summarize these results, we believe there is modest support for the effectiveness of after-school programmes on children's physical activity levels and body composition, however, the overall evidence remains inconclusive.
Information on some specific variables examined in the reviews provides direction for future programme implementation and research. There appeared to be advantages for conducting programmes in schools rather than community settings, providing sessions on two or more days of the week and over a longer period of time, and ensuring high programme attendance rates. Additionally, subgroup analyses indicated that improvements in physical activity were greater among overweight/obese children and boys, and that improvements in weightrelated outcomes were greater in girls. Therefore, adapting after-school programme content to suit the needs of particular groups, rather than offering a general programme for all participants, is worth exploring.
The moderation analyses fostered questions relative to whether or not physical activity should simultaneously targeted alongside the promotion of healthy eating. Based on the three reviews that explored this question , it appears that a combined approach has no clear effect on physical activity outcomes but it may have a greater effect on body composition. Meanwhile, increasing physical activity alone is unlikely to bring about significant changes in BMI (especially among those already at a healthy weight), so is logical to also include healthy eating as part of any inter-vention designed to impact overweight and health.
Numerous theories were applied to the design of the after school-school interventions in the studies, most commonly social cognitive theory (n = 23) and self-determination theory (n = 4). In their review, however, reported that the interventions that were based on theories of behaviour change were no more effective than those that had no underlying theory. Some possible reasons for this finding could be that the theories they were not adequately put into action or that inappropriate theories were used. No comment on this is made by the original authors.
The Consolidated Standards of Reporting Trials (CONSORT) statement for randomised trials emphasises the need to provide details of the delivery and description of the different components of interventions (Liberati et al., 2009) . Detailed information on the intervention content and the behaviour change techniques employed was missing in most of the studies identified. Hence, a clear link between the intervention components, the intervention setting, and changes in physical activity cannot be made. Obtaining quality process measures (e.g., frequency/duration of the programme, its content, who teaches/leads it, participant to leader ratio, space, equipment, attendance rates) is essential to fully assessing intervention programmes (McKenzie et al., 1995) . Only through such detailed measures can the validity of a programme be identified and viable plans for disseminating it be made.
The number of studies within the six individual reviews ranged from nine to 21; overall 52 unique studies were included. No study was included in all six reviews, and most (n = 35) were included only in one review. Within the reviews of programmes that promoted physical activity , only two studies were assessed in all four reviews and 25 studies were contained in only one review (see Supplementary Table S1 ).
In part, discrepancies in the results of reviews may be a result of a lack of availability of high quality studies. The review authors all called for additional high-quality research to be conducted, and this included greater attention being given to the theoretical rationale, fidelity of implementation, and use of objective measures of physical activity. Nonetheless, differences among the results of the reviews therefore stem in large part from them being largely based on different sets of empirical studies. The inclusion of dissimilar studies may be in part due to differences in the search engines, search terms used, inclusion criteria, and outcome focus. We now consider these factors in turn (see Table 2 ).
All six reviews used Medline or PubMed (which includes Medline), but their additional databases varied widely. The number of electronic databases searched within the reviews ranged from two to 17 , but using more databases did not lead to the inclusion of additional relevant studies. As all reviews used Medline and PubMed, it is unlikely that the selection of different search engines was entirely responsible for the variations in studies selected. There were discrepancies in the search terms between the two reviews that analysed studies focusing primarily on reducing overweight and the four reviews of studies focusing primarily on increasing physical activity. Some variation in the selection of original studies can also be explained by the article publication dates covered in the reviews.
Overall, nine inclusion criteria for selecting studies were set by the researchers (see Table 2 ). and included only programmes conducted in school settings whereas the other reviews did not set location boundaries (e.g., school, community centres, home, YMCA). Branscum and Sharma (2012) and included only interventions with children (i.e., age ≤12 years), whereas the other reviews also included adolescents. This could have influenced the overall conclusions of the review as age was found to be a moderator of efficacy (i.e., outcomes were better for 15 -19 year olds). Nonetheless, the conclusions of the two reviews that had child-only studies did not match each other and the conclusions of the four reviews of studies with both children and adolescents differed from each other as well.
The primary aim of four reviews was to summarise the effects of programmes on promoting physical activity, whereas the two other reviews included studies primarily targeting obesity prevention. Outcomes reported in the reviews included: physical activity, sedentary behaviour, body composition, blood lipids, and indicators of psychological wellbeing. included only studies that analysed MVPA at the individual level, and thus, group-level outcome measures or studies reporting overall physical activity but not specifically in moderate-to-vigorous intensity physical activity were excluded. This difference in the inclusion criteria accounts for the substantial variation between and the other five reviews.
Beyond differences in the selection of outcome measures and publication dates, the majority of the study inclusion criteria were similar (e.g., no variation in quality criteria, intervention type, geographical location, or study design requirements). Except for the review, which assessed MVPA only, we could find no differences between the approaches taken by the reviews that could account for variation in their conclusions. The global increase in existing databases provides a challenge to finding all published studies in a single research field and thus synthesising results into a comprehensive review.
Detailed guidelines for the overall conduct of systematic reviews do exist in the form of the PRISMA guidelines (Liberati et al., 2009) however, and consistency among reviews could be improved if these recommendations were followed more strictly. Only two of the current reviews identified adopting the PRISMA guidelines; , however, indicated their review was conducted in accordance with guidelines developed by the National Institute for Health and Clinical Excellence (NICE). Consistency in the selection of studies for reviews is essential for obtaining reliable and accurate reflections of the evidence base and it needs to be improved in fu-ture reviews.
Conclusion
After-school programmes, which support the need for after-school childcare, have potential for contributing to children's physical activity accrual. This review of reviews, however, suggests there is currently only modest support of the benefits of the after-school programmes on child and adolescent physical activity levels and body composition and many questions remain unanswered. Nevertheless, based on these findings it is worth continuing research in this area. More specifically, it was shown that initiatives delivered within schools rather than in the wider community and programmes with more than two sessions per week have a greater potential for positive effects on increasing students' physical activity levels. Nevertheless, given the diversity of programme components, measurement techniques, and implementation methods, settings, and personnel who designed and implemented the reviewed programmes, the factors influencing the efficacy of after-school programmes remain largely unclear. There is further need to design, implement, and assess quality after-school interventions that target physical activity in diverse settings. Their assessment should include not only the use of objective measures of physical activity but also incorporate the collection of detailed process measures (McKenzie et al., 1995) . 
Vizcaino et al.
39 Weintraub et al.
Weintraub et al.
Weintraub et al. 
